REMARKS 



Amendments to the Claims 

Claims 1-9 are withdrawn following an election with traverse mailed December 
16,2005. 

By this amendment, claim 10, 17 and 18 are hereby canceled without prejudice. 

New claims 19-25 have been introduced and claims 11-16 amended without 
prejudice to recite preferred embodiments of applicants invention that are more clearly 
differentiated from the prior art. 

Support is provided at page 5, lines 5-18; page 8, lines 28-32; page 12, lines 13- 
20, page 1 9, Iines28 to page 20, linel 1 ; page 23/24 - example 1 F, page 27 - example 
2; page 31 original claims 2-3. 

The Present Invention 

The present invention is directed to food product incorporating a fermentation 
product made by fermenting predominantly soy bean ingredients with statins producing 
fungus. 

Applicants have developed a fermentation process based on the use of 
substrates predominantly based on soy ingredients in combination with specific fungi 
and process additives that yields fermentation product containing statins and various 
"soy actives" such as polyphenols (e.g., isoflavones). These ingredients are useful in 
lowering serum cholesterol. Importantly, the fermentation products of the invention are 
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intrinsically light in color in contrast to prior art fermentations. The fermentation 
products of the invention are highly suitable for incorporation in food products which 
applicants' have found to be excellent vehicles for the administration of these beneficial 
ingredients as they do not detract from their aesthetics properties. 

Claims Rejection - 35 USC §112 

Claim 14 was rejected under 35 USC 112 second paragraph as being indefinite. 
Claim 14 has been amended to specify wt% as the relative unit of concentration. 

Claim Rejections - 35 USC § 102 

Claims 10-18 were rejected under 35 USC §1 02(b) as being anticipated by WO 
99/23996 (WO '996). Applicants submit for the reasons set forth below that their 
amended claims are not anticipated by WO '999 because the recited claims contain 
elements and limitations not disclosed in the cited prior art reference. 

WO '996 discloses a red rice product which is a hiahlv colored product (see page 
8, line 11) fomried by the fermentation of rice in the presence of certain strains of 
monascus fungus. The fermentation products are disclosed as dietary supplements or 
therapeutic medicaments, i.e. where their deep red-purple color is not a negative. 

All the examples in WO '996 are based on a substrate that is predominantly rice. 
WO '996 includes a miner amount of soy powder as a nitrogen source but the soy level 
disclosed is never above about 13%, e.g;, page 19 - example 1. Thus, WO '996 does 
not disclose a food product containing a fermentation product based on a substrate that 
is predominantly soy ingredients. 



7 



In contrast, applicants claims are directed to food products containing 
fermentation products predominantly based on sov ingredients (>50% - claim 19, >80% 
- claim 20. substantially crushed whole soybeans - claim 21). 

As to the claimed color, the Office pointed out that WO '996 teaches extraction 
with ethanol and asserts that because of this the color obtained in the "anticipatory 
composition" must be the same as that claimed. However, applicants respectfully point 
out that e xtraction of red rice with ethanol will actually yield an extract with higher color 
intensity than the fermentation product itself . Hence, the application of appreciable 
amounts of such an ethanol extract in a food product will inevitably yield a food product 
with a Hue a* value of more than 20. 

This is demonstrated in the attached article by Youngsmith et al who found that 
mutagenesis of Monascus strain and successive isolation improved the yield of pigment 
product , ("Color mutants of Monascus sp KB9 and their comparativer glucoamylases on 
rice solid culture", J. Mol. Catalysis B Vol 20, p263 (2000)). In paragraph 2.3 it is 
described how pigment concentration in red rice samples was determined. The 
analysis described comprises extraction of the red rice samples with 50% ethanol, 
followed by solids removal and spectroscopic analysis. Clearly this shows that the 
pigments present in red rice are effectively extracted by ethanol. Consequently, 
extraction with ethanol and subsequent drying (as taught in WO '996) actually serves to 
concentrate the pigments and thereby to increase color intensity. 

Further, applicants respectfully draw the Examiners attention to the color 
measurement results of ethanol extracts of a fermentation product according to the 
invention given in Example 1 (page 23, line 18 to page 24, lines 5) compared with 
ethanol extracts of comparative examples A and B (page 26) of ethanol extracts 
employing red rice fermentation (i.e., WO '996). It is seen that the Hue a* values of the 
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comparative red rice extracts according to the prior art are botli greater than 50 while 
the extracts according to the invention are less than 1 . 

In contrast, the ethanol extraction described in the present application is not 
employed to remove color intensity of the femrientate because there is no need to 
remove color from the fermentate as the fermentate according to the present invention, 
unlike red rice, has low color intensity. 

WO '996 Is directed specifically to products that are used as dietary supplements 
or therapeutic medicaments. WO '996 is silent with respect to the inclusion of the red 
rice fermentation products, in margarine, dressing, sweet, bar meal replacer, breakfast 
cereal or beverage. 

In contrast applicants' claim 24 specifically recites the incorporation of the 
fermentation products of the invention in a food product that is margarine, dressing, 
sweet, bar meal replacer, breakfast cereal or beverage. These are foods and not food 
supplements or medicaments. 

As regards the presence of vegetable oil recited in claim 22 of the invention, the 
vegetable oil is present as part of the fermentation medium which as shown by 
applicants increases the yield of statins. In contrast WO '996 discloses vegetable oil as 
an optional vehicle for liquid preparations employing the red rice fermentation product. 
That is, the vegetable oil taught in WO '996 is not part of the fermentation medium. 

Based on the above arguments, applicants submit that WO '996 does not 
contain all the elements and limitations present In applicants' claimed invention and 
thus is not anticipated by WO '996. Consequently, applicants respectfully request that 
the 102(b) rejection be reconsidered and withdrawn and that the application be allowed 
to issue. 
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If a telephone conversation would be of assistance In advancing prosecution of 
the subject application, applicants' undersigned agent invites the Examiner to telephone 
him at the number provided. 



Respectfully submitted, 




Michael P. 'Aronson 
Registration No. 50,372 
Agent for Applicants 

MPA:sc 

Tel. No. 201-894-2412 or 845-708-0188 
Enclosure 
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Abnnct 

Mcrtaxcits sp, ICB^ jstain yfas used convert Cdifaofaydxate base a^ulttml commodities to value added pismcot^* 
Mutueiciicds of tliu strain usiag UV li^ht and saoqcssSve UolstioA ufas found 10 impiovc tiic yield of pismcat ptodiicL a 
rc$uit» two hyper pigment productivo strazM« red and yellow mittaals were obuincd. In addition, one wbite mutant was also 
obtained. Tbo^ oolotr mutints togefiicr>¥Xth their parcnizi strain were used to eon)pi»c gSuooamyUsft pipduolion m lioc aolid 
evltaxv. Initial moUluxe contsni of rioe at ^S^% is found to ^ftect gluoosn\ylft«t of theso four smins* 7t U not;6wonl^ tliai 
the while matant ^^li^ .losi il& .al^ty ^ prodooe pigment and tcvcalcd moiphology IndiDfeffiAce to its parenid sna^o cootd 
produce Iht bl^iASt glucpaniyla^e myioe at 4.07 x 10* U/gdw (units per gram^diy w^iglix). Thi$ 1$ oiboat 3» 7, ^ 15 
times higher than the wild type miio> red» and yellow rautants, respectively* The cnide en^me showed Hs themvopUHe 
property at optimal temperature^ and its optimal pH^ 4.7, O 2000 Etsevier Scfience B.V. Alliitfua tcficrvcd. 

JlCcywortCr/ EnS^Rie M^iftucus spp. color nuianls 




1« Xntrodffctliiii 

Rice is one sOf the major Sfricultiiial ei^ort- 
iufi producis of Thsi economic importance. This 
pzimaty product could serve as the sustasnjable 
t»w matenal^ for secondanry va]i|6-added pvod- 

ft; • 



* Cof«t9ondaag aufbor. T«L: -9^6^57^2351; te: 
£^00 adAwt foibtis@mmliilcti,^Vi (B. Yoasnnilli). 



upis ttsroQ^ fenne^tioQ pf Manosqv^ molds. 
Strain iinpiovement, Monascus sp KB9 f I] strain 
was peifonzied iising vjariotis lands of mutagen- 
esis [2]. This restdted in three color mtitancts: 
red \Z\ yellow l3l> and wiiite [4). Gener^ty, 
Monascus converts carbohydralc to pigment a$ 
well ais glucoamylasa ^\ Our Tcseancb revealed 
&e comparative production of glucoamylase of 
the fhrae color mutants and tbra- parental strain 
on xice solid culture* This iRfbnnation is valu- 
able for broadening the appliealions of die 
Monascus spp. for more valiie-added product 
besides its pigmentatioiL 



iW'll77/^A - s«« fi^nt rattier 03000 Btw^ Sdeaoe S.V. ftglitatttsen^a. 
m: S13S I -1177(00300109-0 
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2. ExperimeiiM 

2 J. Mlcrporganisms and cidiivtuion 

•KfanascidS spu KB9, a potent cassavo. stardi 
utiliswg isolate Rjft red pigmcitt a»d g^uiDoainy- 

strain 

for stGpy^ise mutagenesis. The medium used for 
culttirj» maintenance MVS agar [3^^ UV 
izradiatiDii was used for mutagenesis. Solii eul- 
tme media used for ^dy oa ouhuial character* 
istics wene MVS l<t, S5 16], OYP, and Potato 
Dextrose Agar (PDA), GYP medimn is com^ 
ppsed of 4% glucosei 1% yeast &sxmft and 
0r5% peptone. 

Isolation cf h^psrpignf^ pr^duciian mu- 
tants 

Monasciis sp. KB9 was used as a parental 
strain. It was cultuted at 30"^32''C for 10 days 
on medium C [7], Comdia fpnned were col* 
tected ^suspended in sterilized water. Ten 
milliliters of spore suspension were exposed to 
UV light at various time (0, 10, 15, 25, up to 60 
min). The survival curve of oonidb was shown 
in Fig* 1» 

2.i, SoUdriState fmnmtaHon of Moncacus sp. 

A local, non-sticky dee, Kao-Hom Mali cul- 
tivtr was used throughout 8ie experimems. AH 
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2p 30 
Time Cnuo) 

^ 1. SttrvSv&l of eojudia in Mameus ip. KB9. Tteaxed with 
UV-intdifitiQo. 



strams were incubated on motstoced rice in 
Erienmeyer flasks fbr IS days 30^. Th^ 
preparatipn of lice medium for solid duhure was 
as follows: dehttHed rice was sQsked in utp 
water fijr 2 h. After the water was rernoyed, ^ 
soaiced rice was dramed fbr 5-10 mm and then 
a 500*tnl flask containing 100 g tice was auto- 
claved for 15 min at 121^"^ and copied to 
room tempezaiure. Sterile distpled water of 0, S, 
10, and 20 ml were added into the flasks tq 
adjust initial jice mpistore cc^iteit to 32%, 35%, 
38% and 43%, respec^vely. Two miUflitcts of 
10^ spores/ml of Monajcux m<M& were inocu- 
lated. 

2»4. Extrucdon 

The fermented rice was extracted at various 
times by the .meOiod described elsewfaem [S,9]. 
Ten grams of sm^des wero blmded with 90 ml 
of distilled water in a Waring blender for 1 zuxn. 
Forty milliliters of water was added to 10 ml of 
^ blended mash, and exirapted on e rotary 
shaker at 120 ipm for 30 tnin, followed by 
centrifugation at 10,000 xpm for 20 min* The 
stpemstant was used Ibr detnnunalion of glu" 
coamylase activity^ glucose, aud ethanol coxi- 
centxations. 

Z5. BsUmailton qf pigment concentr€aion 

The pigment concentration was measured by 
qsecDPophotometiy at 370» 420 and 500 xun fat 
yellpw, orange and red pigments, respectively. 
Pigment in red rite samples correspqinding to 1 
g of initial rice substrate was extracted with 39 
nd of 50% edianol for 3 h on rota^ sl^er (300 
ipm). The extract was dten c^nttifbged for 15 
miu to remove suspended solids and the siipeiv 
natant was analyzed by a spectropho^mieter 
(UV-240, Shidmadzu, Kyoto) against a 50% 
edianol blank, the moisture contiBnt of rice 
samples was detemrined by heatii^ the fer* 
Riented rice in a hot air oven pvemigfat at i05^C 
and measured wei|^t loss. 
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2.6. <jlu(^anQfUise actiaify 

The glwpsznylase sctsvtty wes routinely as* 
sayed by ^ detennipatiQn of ledupiiig 3ugais 
Iibttfrted in tjie leacdon nature m 70 mm st 
.55°C, The teactioa mixture contained 0.S inl of 
the eozyxne saliJtio& and 0^ ml of boHed 1% 
solublp ^stardi in O.OS M (Jinal concentratioQ) 
acetate bvfSesr pH 4.7. The reducing sugar libera 
aied wtt3 detonmned (10,11] using 17V*240 
spectn>photomel0r al 529 mn absprbanoe. Oiu** 
cg^ w^s ttised as a standard. One uxiit of -&e 
glucoamylase was defined as the amount of 
eii^one to liberate reducing ^gar equivalent to 
i (ig.of flncose/ml in 1 mm at 55^0. 

2.7. FroriOn dmt^mtnaUon 

Protein contend v/as deiemuned [IZ] using 
bovine serum albumin <BSA) as a standard. The 
ptotein content in the column eluaies was tnaap 
sured by the absprbanoy at 280 nm. 

2.8. Eff^ of temperature and pH on Ike €/t- 
Tyme activi^ and stafifUiy 

CLucoam^ase and activity was examined at 
dilferent tewerajjae? (30-71^0 and pH range 
[3-1 1] in the O.OS M dtrate phosphate buffer^ 
pH 3.0-8.0, and 0.05 M phosphate buffer^ pH 
8.0-1 1.0. The siabUiiy of these eiizymes was 
diso investigated. The stabiUty of pH was deter- 
mined under the standard mediod after the treats 
ment at desired pHs for 60 min at 30°C* The 
temperature stability was also p^otzned under 
stan&rd method after tfie tceatment at de- 
sired t em perat u res for 30 min. 

2.9. Partial purification of glucoangiuse of 
white mutani cf MpnasouX sp. KBfi 

The cnid0 enzyme obtained &om ^ 
iiltFate of 9-day culture of white mutant on rice. 
This was obtamed by esAaedng the mold lipe 
solids with three volumes of tap water for 2 It at 



room temperature. The extcact ^was tlien ffltzated 
and ceixtzifiiged at lO^OOO ipm for 20 m)n at 
4^C- The crude enzyme could efficiently digest 
soluble staich and caoava slaijch* 

Crude enzytne was then mixed widt 0.D5 M 
acetate buITer pU 4.7 at the latio 1:9 and left for 
30 mm. Some part of proieEm togjetfier Wi& 
pigments wexe prec^itated and then eentdfuged 
at 10»OUO ipm fi)r 15 min at 4^C The deaied 
crude enzyme solution was ccmcentrated by 20- 
40^ 40-60%, ax^ 60-80% ammonium sulfate 
precipitatlan. The concentrated enzynne was 
dialysed in 0.05 M acetate buffer, pK 4.7 at 4^C 
for 12 h before bein^ appUfsd on a DEAE^d- 
lulose column (2X9 em) equihliraied with the 
same buifer. The enzyxne was eluted from &e 
column with stepwise buffer solutions contain*^ 
ing O.OS and 0,5 M KO at ^e flow rate of 30 
iiil/h. 



3« Results and diseussipn 

3 J.. Mutagenesis for various color . mutanis 

Mutagenesis had the most efToct on hypapig<^ 
mentation of Monaspus spp. (2,7,13]. UV treat- 
ment was found to be tiie best method for 
improvement of Monascus si^. {2,7]. One of 
the primary m^stants, strain KB10M16^ provided 
two-fold increase in the concentcation of red 
pigments. Whereas one of i3m secondary mu^ 
tants» strain ICB20M10.2, generated from 
KB10MI6, showed yeDow zone around its 
colony and provided six*|bld increase tn flie 
concentration. The only prtmaiy white mutant, 
strain KB20M1, was d>^ined in 1992. The 
sm^e white mutant was generated ficom die 
wild type, Monascm spKB9. All of these phe- 
nomena ane ^hown in Fig. 2« Maximum ahsozp- 
tion ^iBpectia of e^rtracellidar pigments aie shown 
in Fig. 3. Pigments in the media of wlild Vfp^ 
cultivation showed double peak? of absorplton 
spectra (a^ and A 500)1 wfa^eas multipealcs 
A#tb. and Aseo) were observed in the 
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pigment-pxp^cing inediam of led mutant It 
was noted that ^bgk peak of Aj^q was ob- 
$eryed hi the pigment producixzig medium of 
yeHpw mutant whftc no peaks appeared in the 
pigment pticducinjB medium ot whiia mutant. 
Tbasd 4i£Eei«sioe$ in ptgro^ peaks among four 
strains obtained imd^ the same optima] condGk* 
tion$; SS medium \?jS[ 1 days cultivatiQn at 
2SrC at agitation speed pf 300 ipm. 

i.2. Cultural md morphohg^ choraoi^nsti^ 

Various .media was used to examine cultural 
chaz^tje;ristics. In additioD to different pigment 
proditction, Monaseus ap. iCB9 and its >^ite 
mutant posed similar cultural characteristics and 
able to grow abundandy on different media, e.g« 
MYS, SS, PDA, and OYP, with aerial lava 
mycelia of the same colonial sizes, Contrarily, 
red and yeQow mutants showed smaller oolonial 
aize with short mycelia. mutants gie«r 
weakly on PDA- These two nrnxtants, however, 
could excrete remadcable Soluble pigmimt 
around tiieir colonipa (Table 1). 

Under the microscopic observation, the wild 
type and its while nmmi showed similarity iu 
size of colonies and characteristics of mycolia^ 
conidia, and cleistothecia^ whereas (he r^ and 
yellow mutants posed smaller size of myceliaj 
deistotbedia and less amount of oonidia (Table 
2). 



2«Ui 



Year 
19SS 



tnraomia 



)Ud ovum (KDS^IS) 

VV20mlli 

YeUow mutant Mie^ 
iMSTOnm 

Whlttiinniif 

(1CB20MI) 

Iri^ 2. G«iicalufi^.of cofiona-iiilliziqg Monatcus mutoUi, 



1917 

1990 
1992 




V^lenflthdntn) 

ydSow and ^uiiite mutanls. Him ipwiB wnv mntfiind ia SUfifk 



3.3. Comparative gfucoamylase aetiviry among 
color mutants and fhdr parentai strain on ricfi 
sfilid culture 

Initial moisture ccmtpnt in the solid snbstrait 
is one of the key &ctor affecdng glucoamylase 
aciivity as well as pigmentation of the 
Monascus. We have adjusted the wati^ concc«i^ 
tration in ^ rice sub$tnae at 329^ 38% 
and 43%, respectively. At &e lowest initial 
moisture pontesnt of 32%, Monascus had low 
glucoamylase activity and slowly liberated ghif- 
cose. This resulted in the lowest pi^pn^nta^on 
for wild type strain, red and yellow mutants 
(Fig. At bijiheT inhial rice moistuis content, 
higher glncoamy^sis activity was produced^ 
and more glucose was liberated. Most 
gfaicose liberated ftom glucoan^Iase acUviiy 
was found maximum at 43% of the iidti&I rice 
moisture content in all strains. The amount of 
such glucose is about at 6 to 9 days 

of incubalion and later decreased, to their mini^ 
mum at 0-5-1-0% (Fig. 4). This provided 
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Ste(|Mii)ttiddaBictef 












lUdonism 






J . 






3.0-7.7 

Qi£c3^ ^|)D(ilwiGlifid 


3J0-9.0 


Size 




imsnts bsi^ dun 


6.4-10-3 


hyaline 
3-U 

ObTOrHfomirgldbDSe 
tniftokilusf^ ihin 


Size 




Globose 1^ 


17.^2U 


Globose^ [um-petnmt 



mycelial growth, pigmests or isome other 
memholitvss. Red, m as yeUow> mutwtfi 
could produce their nuaxsmuni ghicosmylase at 
43% initial licc moislure cultaro while their 
pifixientstion was at maadmOm at lower initial 
moisture coiiie0i at 38%. Uiilike *ese two color 
mutants, thidur wild type stiaia cqyld produce 4e 
highest glacoaznylase activity and pigmeutation 
at the same initial sin^e moistuie content at 

It ^9wed that each strain prereired todivid- 
ual initial moisture .ooixtoDt. Too much water 
reduced $nbstiate poiosity, deftmned the sttuo- 
luxe of rice granule and caused sticldnea^ of flie 
s^str^e. leading to reduce Oj trajisfened. Solid 
rice culture in sealed humid flasks whore the air 
ventilation was p0or, the CO^ accumulated and 
promoted etfiaaol syndiesis. Both CO5 and 
ethanol could affect pigmentation. Han and 
Mudget 1 14] reported that the partial pressure of 
O^rCDa at 0.50:0.02 was optin^um for pigmen- 
tation in tic^J solid culture. Nev^rfhdess, Lotong 
and Suwanarit [9] reporled fliiat at higher lice 
initial moisture content at 39.6%, Monascus sp- 
NPl, could liberate high glucose at 11.8% and 
produce ethanol at 7% that can inWbit pigmen- 
tation. Onr expOTments foimd tibat glucose ao^ 
cumulated high amo«nt at J0% tq 1^.5% ifl the 



highest 43% initial rice moisture content 
Efhanol accumulated tn parallel wiftl glocose 
accumulation* Noticeably^ eihanol atcumnlated 
in tiny amounts not more than 0*6%. Ba& 
glucose and eOianol were decreased and con- 
sumed up by Mtfnascvs, £&anol could not be 
detected in the initial rice moistuiie content at 
lower concentration ^2% and 35%) of the Arce 
color straSns. However, despite aeratiim in sub* 
mecged cuUiva&m, large amounts of etbanol 
weie produced wh^ S% cartion source was 
used ll5l Alternatively, ethanol has been found 
as better substrate ibrpigmentatioti titan maltose 
for purputeus [J6l However, Iton [171 and 
Johiis and Stuart |18] found tiiat initial rite 
moistuie content less than 40% gave less pig* 
mentation, but that of 50-56% could give the 
highest pigmentation within 8 days. We would 
like to suggest tiiat each UbRasctfretrainhasits 
own individud optimum itaffiial rice moistuie 
cotiicnt for eidier pigment^ii or gtocoamylase 
activity or botiu Prevention of undesixable air- 
light con£tion of the solid rice culture in com* 
bmation with optimization of another W Ac- 
tors such as lemperature would in^rove any 
product of the Monascus. Our study also sug- 
gested that at the proper -water concentration in 
the solid rice substrate between 35% and 43% 
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vi/a$ fpimd to pohance ^ glucoamylase activity 
of ib^se Monascus molds. Contrarfly to fte 
Xtixw color strains, (he vvbite mutant which could 
uot produce any ptgmrat but could pn)duce 
glucoainylBse at very higti yidd Vip to 4^07 X 10^ 
U/gdw (units p6r gtam'-chy we^ihtX This ^ii- 
coamyId5e obtained fiom while mutant was 3, 7, 
and 16 times of those obtamed fiom ihe wild 
type, and yeUow motaats. rcsp6Ctiv)dy« GIu« 
cose liberated at 32%» 35%, and 38% intdal 
moistune by all color jstraius ^$ found at simi- 
lar coxufint at less than 10% but ft mcreased to 
Qioi^ ihad 10^ at 43% iuiUal rice moisture 
content where liheir pigmentation ^ms minimum. 
However, an ghicose ftnd ethanol liberation was 
furd\er decreased and consumed up by the wHta 
(albino) mutant and >v<ts ihen convened to the 
odier metabolites, e.g. malic acid [19], antibi- 
otics 1201 and fei I2l\ as previously leported 
instead of pigment production by the other color 
strabs including wild lypc- 

3.4. Effect of temperature and pH on the gbdr 
coamylase enzyme actwity and sUibUity 

Fig. 5 showed Che profile of temperature and 
pH on activi^ aind stability of glucoamylase of 
white mutant The crude enzyme exhibited ^ 
maximum activity at 6S^C end pH at 4.7. Thei^ 
mostability of enzymes was mcasuied after in- 
cubating the en^e glucoamylase at pH4.7 at 



various ten^erattnre for 30 tnm. The remai^upg 
activities examined under the standaxxl 
sqr conditipn. The fesubs shown in Fig, 5a 
indicated th?t emsyme was stable at tempeiatoie 
below S(fC, Howwtt, the glucoa^nylase W9& 
fully stable up to S(rC» about 75% of acfiviiy 
rem^ed at 60^C, and about 5% remained at 
65''C and compleiel|y lost at 70^CL 

pH stability of Oio enzyme showed that ^ 
coamylase was stable over the pH range of 3^$ 
with its optimum at pH 4.7. Especially for 
gittcoamylascy moie than 75% of its adivity 
remained at jdl 2.Z or 9 a|id almost lost at pH 
10.6. 

Hydrolysis products of soluble stardi was 
identified by ftxn<]ayer chmmatography fol- 
lowed Oie method of tizujca and Mineki [5% It 
was fbund that glucose was oidy a libeiatBd 
product and no other c3ig<^accbarides could be 
found in all samplp tests after 10> 20, and 30 
mill of hydiolyds. 

3,3. Partial pvrtflcatipfj^ of glucaqn^lase of 
whUe mutant (KB20MJ) 

We reported here the partial purification of 
the glucoamylase of fbe white mntant The 
lyzed solution was applied to a DEAB cplwm 
(2 X9 CQl). The column wa$ eluted with the 
same buffer (Q.05 M acetate buffer, pH 4.7) at a 
flow rate of 30 ml/h and 3-ml firieMStions were 
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Qoll^d. Tfaete u/eie two peaks of ptotetns 
found at 3-7 and 13-20 ftactjons but only 
single acdve ccnsponent of gtucoaxxiykse (frac^ 
lion 1 3-20} was ^epamted by tfiis process* These 
panial pisdilod glaco^ylase showed its activity 
towaid both soluble snd retw stacch as same as 
cnidd wzytMm 



4. CoBcIiidoiis 

Intitial rice moistuxip coistcnt at 35-43% 
(w/w) was fbunci to be one of die. major factois 
affected glucparnylase activity as ivejl as pig- 
meirtatiott of four Monascus comprising one 
patental strain and its three closely color mu* 
tants. Even though tfiey posad cgstinguished 
charactenstics on xnotpholpgy and pigmenia- 
tiei^ they fiivpurad individual ^peciiSc initial 
rice moisture content for ^coamylase or pig** 
mentaion. Red and yeQow niuta;ais ^ivoured ^ 
highest initial rice moisture conteol at 43% for 
gluooainiylase activity and accumulated high 
gluci>se widi some eitbanol that could inhibit 
thm pigmentation to some extent, while vdld 
^e striun Jhvoured initial rice moisture contwt 
at 38% for its ^ucoamylase as well as pigmen- 
tation. Unlike &ese three strains, white mutant 
cannot synthesize any pigmeni, however, it syn- 
Resizes gjucoainylsise ^ile it liba»tes higher 
amount of glucose and e&anol at all levels of 
^ xnitia] rice moisture cootents (32%, 3S%> 38%, 
43%), while other color strains pould liberate 
edianol only at 38-43%. Suipxisingly^ ibis white 
mutant gave the hii^est glucoamylase activity 
of 4,07 X 10^ XJ/gdw at 3, 6, and 17 times of 
those of wild strain, r^ and yellow mutants^ 
respectively. Its crude enayine as wcU as par-^ 
dally puxified glucoamylase showed the hi^test 
activity at pH 4*7 and 6S^C. These enzymes 
could digest soliiible starch weU as raiv starch. 
(Sven Aoogh intensive pi^fication of^^ucoanr/'^ 
lase is needed, the stu^ on raw starch digestion 
is in progress. Remarkable glucoamylase actiiv- 
ity of white mticant usiiig low moisture content 
solid culture indtcstes pos^iUfy for low pro- 



cess costs. This white mutant may oSer eeo- 
nomically favourable alternative fo^ glucoamy-^ 
lase applicable to oto carbohydrate substrates 
avail^le for ihe cotmby . 

Based on the tnesphole^^cisl study pf parental 
strain on various cidture media, Monascus sp^ 
KB9 seois to he sadilar to ilf. 
However) the fungus wa^ c^nsidexed 
kaoliang using bioefaCTical test on growth re- 
sijBtaneeto 30% eflianol and 6% NaCI [221 The 
taxonomy study of this fungus usbg RA?D 
assay a^d eleetrophoreUc icazyotypiog technique - 
[23] were used to confirm diat Monascus Sp. 
KB9 is purpjfteus. Further study on trans- 
formation of Monascus using chromosome* 
specific fragments carrying putsitive color 
gene(s} is under investigation. 
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